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IdlSl Znl-XMgX S (0<X<1) A^fj^C^© 

(E L) /^;^^/^co5:^ig;/j'?ii'^3v^r. ]^fS;cof^±t^)t 

imtk^^] Znl-xMgx SidMn S$r^;JjntX/^ 
2<D^m\^'0Pj^7. n\'x Mgx S (CM n S'd:^:^jlILr 
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UMi^l] Znl-XMgX S (0<X<1) /^^b^^C^ 
V i/ h f\i(DM n re^7}^ 0 . 1-^0. 2 a t %C0 

[fif*^S2l ] 5 0-20 o'x:(7Mm\^-ttc 

\t2 5 0-2 7 5'c<7mm^(/y^^m::}mL-^ifj^'h±:E 

M n ^ ItM n it^m ^ UsM U T * <3 Tim ^ .hm^& 
m-^m^] .]rMT^M(r)W-^'^^^^. 100-200nm 
[0 0 0 i ] 
[0 0 0 2] 

f)mtoxis^). ^on^xi,. m^^^"^ h^^^^^^-y 

h^^h. ^^t^FA (Factory Automation) jfJ-rV^:/!^ 

I 0 0 0 3 I jftifi-Cii:. BM¥ 1 - 1. 3 5 4 8 

3 rj<L^m'>^?M>]^S-9 4 8 7 9 55■iV^^r7^:^tl-Cl^^ 

nS iMnirscii-) 'h^hti.y:i^.%mt^h^it\^tz'^^<^^ 

h^<^>f^mmi^&^\zm:>i^X\^^^. 
[0 0 0 4] Ui^X^tit^b. ZC0^^^iS(/Jr^flS-EL/<^^yV 

^ - V .f' ;v ^/ --e^/> )t-r ^ t^f^t^^^ 5 j6 . )t 
m>\z\t^xm^'itmyf^-'.>t;:\.\ ^oy^^}^^ jcMmm 

[0 0 0 5] Z.0M^^m^i'^^fzmz, 7 n S : M 



(iL>^T\ Znl-XMgX S : M n ^ fi-tl-i|-) i)^ 

btii^^^%^fmWi^i^f\^x^'^h.. -tfc. m^ytM^m^^ 

:^3'7. .1-Ji!«/jS(:(^7WEL>'"^^/V-CI1. ^^;fe}t 

[0 0 0 6] m^\t. '^m^ 8-31671 %-<tWxZ 
ZnS : Mnm-MtMg S ir '5:m o 1 It i : 1 Xr^ 
^Ltc^l^yh^n^mU Ct^'^.fflv^-CSK^Taig2 0 0 
t;TfE^t'--iv^;Sfii::^^i;«^T^fj-':> ZnM g S : M 

[0 0 0 7] tfc. «^§^>P9-l 3 4 7 8 3 !3-^SliC 

Z n S 7 5mo 1 %^Mg S 2 5mo ] %i: 
L. C tb(CM n ^ 0 . 3 5 a t m %W^}J\\ LX)mB\M L 
fzM. ^JE^'i^'tir-CZ nO. 7oVlg0.25S '.Un^^y 

0 Z nO. 75VI gO. 25 S : Mx^^%M^yl&Wf^^'f)^^'^•^ 

[0 0 0 8] ^^>l-. SID Int. Symp. , Digest ol* Tech 
nical Papers, 1997, pp. 883-886{w|t, Z d-X M g 
X S : Mn(C:fc(f5MgC0aijfiltX/j^ 0. 0. K 
0. 2. 0. 2 5. 0. 3 2. 0. Atmt'Lfzt^O 
»m (EL) iOJ:U:y":^ (PL) £Oe-i^ilgS>l5rc34!t 

[0 0 0 9] 

n1-xMgx S :M.n^)t®WftW. t "c:*:*llO'>gl5^WS 

[0 0 10] CCOZ nl-x M S : Mn^^t^g^W^^- 

^X\t. m-WX'^b5Znl-x Mgx S;Ov JfTi^X^tl 
-^.)tJS^-'I^Mg S t L-Cfi?ilii-r^C 

[0 0 I 1] -^blZ. Znl-x Mgx S : Mn^^igi^ 

L-x Mgx S : Mn^^J^^iwIi, Z nl-x VTgx S : M 
n^3tm:|^-^fflV^5*:>li:-cOf;^6<jX'^5. ZnS : Mn 

[0 0 12] *^0^(^, ±HtiHSR]@l::IS^^>^>:ci^ix>tt)£OX 

foO. ^cOSg lC0f.^Jl^t^. Znl-xMgx S :Mn^-)t 
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[0 0 13] ^ti. :^mm^2<DBtfylt. .Mii^rSiffi 

[0 0 14] tTz. 7^m\0:>m4 0:>Bmt. Znl-x M 
[0015] 

[gJi^S^ft^?^i-<3rci^c^;m^] -^mwM-^n. ..IrJiicO 

a!iiS^ftT-i^i*"-< . Znl-xfvlgx S :Mn (l^/tftM 
V><5Znl-x Mgx S :Mn ( ^fci^VV n fb-u"^) 

J-Ii-<Vy hfficOMnSjt*4rO. 1-0. 2 a t% 

[0 0 16] m^. m'^mim^<o^moiw^ELmi' 

1-XMgX S (0<X<1) :^^hti:^im\z^L%yt'P 
0. 1--0. 2 a t %cO®ilSf^X'^<5r ^$rif^{lS 

[0 0 17] ..htci;//?i-tcj:titl\ Zni-x MgX s (o 

<X<1) \'-Mn^fz\±Mnit<^m^W}\\LX^S:K^ . M 
J&OZni-X Wi^X S :Mn (^fcli:M n 

[0018] sg*iS2 i;Evtc/>5gfjcDS?)ME Lmi-omm 
mommTihmi~<^MWjit\z^\^^x. ±-^j^^$:i 5 

0-2 0 0'Cc7;»t>i^fe-^iH2 5 0-2 7 5 "C(DS5ff 

(0 0 1 9 ] ±.tdJfmcJ:ti\1^. Mg SOStif^i]5^ffi)^^?^ 
<;^^5 2 0 OiC^Sx2 5 0"C:i|^fii5cO$&[ai^J J:t52 7 5 
'-t;^Jg;t5iiiia^C03£«SX'Znl-X MgX S : Mn 

[0 0 2 0] f/h. ..f-Hil.:^}fe(rJ;tv{t\ 



1 5 o'^c)^MzXh'6z t\z^^). &mz^i-t^ Z nl-X 

MgX s :Mn?m!ii(Di^mjnm<. mtJmmm:::^^ 
t^^zni-xMgx s : winmm^om^A&^tmm^m^ 

[0 0 2 1] m>m'sKiLm)^mcommE Lm'(oMm 

S:^Mb?:t^TJl!i®^ ttclt. ZnSiZhAnttzltMnit 

[0 0 2 2] jtmjj&Kx^rii^. mmit. m g ^-^^ 
mt^^^uri^\±^^'i'^yf^^■^'^^^ zm-XMgx s:M 

gx sVit^,^m&x^^.. wcoj^i*. mmBLm'^<^?i 
jWumBL^i^^x^^, m-ox^ mw^ELmi'<^mM 

[0 0 2 3] m^4mm<o?m(r>»mE tm^f-own 

mommE um-<7mm:^&\zm^x. .tmrmmm- 

1 0 0-2 0 OnmOmm^HXh^Zt^^^-'^t 
[0 0 2 41 .\:M:fjmizX^\:i. .hET±t6®cOl^^;5^ 1 

0 0 n m\^j.±xh ^zt\zi:^ mmE Lm^mmmM^ 
W£^-\'^i^i^i&-^^^^t-/)^-x%^s>. tfc. ±.mrm 

m(lMm'^2 0 0 nm)^j:rXhhZt\zX^ ^ Tiftiit/j 

ztm^x^y^^, 

It^MgCOMlTKitX^O. 1-0. 3 2W®I)[l1f^^'r^ 

Mg S(OffitLi^t?tfiL-c^. ^^o, r^;i^/£c;:>5$ll^E L 

[0 0 2 6] M^^j. ■j^m\(^MommE iMi-omMh' 

a-t-t. wiru[lB4(7;@fi^j^B^?£-t*^:ts^;lc:. Zni-XMg 

X Sfi^h-^^^mM'\zn\^mV\''bh LTMn t/lfiMn 

^ (ci; i9>f£)t^^:JI5nEi-5fillf E Lmi-om^miViZ^ 
\.^X. .htiL^^y V<Dm&.\zi^\-i^^Xa)\m'^. 0. 1- 
0. ^2(JMm^XhZ>Zt^W&itLX\-^^. 
[0 0 2 7 ] .\rMmh\ZX^\t. Z nl-X MgX S (CM 

r\%tz\±y[n\t^m^mm\.xtt^ . xom^o, i- 

0. 3 2(D^PMi^-C-*>^-<v^y h^?5E^^J5-tt^::i:irj: 
or5£)t)g^Ji^;*ir-5o-c. ,yiiWjjEcoz ni-x Mg 

X S :Mn {tfz\tUn{t^m 56)tS ^{ir.6?WKE 
[0 0 2 8] ±^hL. i:rii:^tei-J:ni-i\ ZnS:Mn 
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0 , i W.J- 1 V ^ s> -^iy^s^ROM g A $ i^-C V ^ ^ CO 
X\ ZnS:Mn (*/i:^lM n fb^fe) J: "9 +.'»l-JSiV ^ 
^)tK:^^^*-r5Znl-X MgX S : Mn (^^cftMn 

[0 0 2 9] $btc, ±E:&i£l-J:tvi^. ±Sl(OXcofiS 

/^5Mg S(7jiH"Hi4i;5^W]^?;K>tZnl-X MgX S :Mn 
[0 0 3 0] 

2 0 0nm^?;W^^^g:^iiS27)2J^M^tl-t^/^^.> '^/t. 14= 
t\Z\t^ S i Oe Hi: S 13 N4 IIS[<b;6^MiS 
^Hr/^^-SS i 02 /S i3N4 ff&b^?^/f-$ 2 0 0 
nm£0^l|fei^iS3, Znl-XM^X S : M n S 
5Jf.$ 7 0 0nin<7)^:)tl4. S i OB / S i 3 N4 Ji55 
^J^^b/^'Si?^ 2 0 0 nmC0^2ieil^jg5, toJrU^ITO 
(Indiuni Tin Oxido)^^h^.S:^W'& 2 0 0 n mC?:>S'9]^fi!i 

[0 0 3 2] 1}fiMm^M2:^XXfm^'(&WM 6 iCfl. ^ 

^^5^j■lSc^i^Xi3^9. IJrMmiiiJg 2 £0^^{f4^«® i: . S 

[0 0 3 3] rc-Ct:i. M^J^§4(7)^:)fe'^'L^i: U 

i^lg3 - Stdlic, S i 02 /S 13 N4 ^Wl-X.^. T 
a 2 05 m-^A 12 03 jBitS^COftiftll^'ir/ti V t J: V\ 

tvt. f¥ili^^MS2{::H. MoicftxT. TaW^o 

^M^fflV^-C•^;><tV\ ^^DiC, :gN>]®.fti^6iCf^. IT 

[0 0 3 4] .^^^(^ymmic^^^mmE Lmi- 1 o i-t. 

[0 0 3 5] nmE trnf i o xn. m\mm}^ 2tm 
^\^om'imm^i\^mm^fix^^^m- mmi) t 



[0 0 3 6] ^i;:. WBE Lmi- 1 o c/;^!Kg^;^;^£l;:ov^ 

7 1 .L\^}^W' 2 0 0 n nic7:)M o nBM^M^ 

klOmmUXm^^ ^ . \mi^2 0 0 nxnO)S i3 N4/ 
S i 02 K^^f^liS L. m 1 Jfci^iS 3 
[0 0 3 7 ] ^M. EB?^(^^?ic'd^;^!V^-C. {^y'^ 

(t^ijxl^. 15 0't:) Icin^L?:;:;^^?.. Zn1-XM 
gXS : Mn S-<i^y V^mWit. m^. ^ 1 ^#J^ 3 

[0 0 3 8] %%mAom^\^m\^^ht^^E^i^^Mm^ 

nl-XMgX S iMnS^U-^yh (i^f. 'SL'^. ^—'^ 

-f, Zn SirMgSi:^:. y-^^^u^y hlw^Rj^j^^M 
itx ({^'|rJfx=o. 2) ^^^-r^^il^i-x : x-e 

mw^^^t {WXyt. 0. i5at%) t7i^>J:5t-^ 
JtiliL. mtMM'\'. I 0 0 o-^c-eiK«§ji3c^trv. -ec?:> 

mtJ^U^. 1 0 5 O'C-CllM;0MtX4i:jS£*Ji^^ 
5. ::tli-<J:'9. Z nl-XMgX S : Mn S^U:y 

[0 0 3 9] JblC. X/N^i/^?i-^KBi!^^S:-^£^cOt^ 
MJI^I^a^lCj:'?. Ki?.2 0 0 nm(OS i /S 13 N 
4K^jrML, m2il£^Ja5^J^/iSc-f ^'Oti. ^^II: 
ig4 ^^^'^ 6 3 0 t:-C 1 miiir :^-V^-r5c 

2 0 0 nmc;:> I TO^^JTML. Y=y ^ ^^-j^V ''/\'^^ 

[0 0 4 0] ±^^S^i§;>(>■S•^c:t6^^r. y-x-<u.y v^v 

c/;Mgm;7jci4:Xc:>;^^^^^>ti:^c:>Znl-X MgX s : 
Mn S-<V5/ hc?;^';^ h/v^ ^>:yiry7; C^T, P L<i: 

y — x^V.;/ hl^cOMn^Si^r 0. 1 5 a t %. ^i^t' 
5) 1 5 O^i: LAco 

[0 0 4 1] 1K12 J:(9. Znl-XMgX S :MnS^l- 

vV<r>^E7s^^VMts x^o. '6 2X\t%o:>mmh 
i:l,fc)Sigc^ib-r5Mi^i)/j^M,bn6/0^ x>o. 3 2-c 
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[0 0 4 2] 2 nl-X MgX S iMnS^Uy 

S : M n U y Ml. X ^ 0 . 3 2 X\t 10 0 

/.cZni-xMgX s : Mn s-e^';S;^n5/-i^ X>0. 

3 2-efi:ZnO. GBMgO. 32S : -M n S 7^^ oM g S : Mn 
[0 0 4 31 Z nl-X MgX S : Mn S^Uy h 

xmmm\&^hhm^^$fix\.^^c mh. zni-xM 

gXS :Mn S-<U:y h£7;Xi^[nWSij;^:-t::<fc>9^ 
0. aa-CI-j:. Znl-X MgXS : Mn S(7:^In|iJft^— 
(DM^^m\.\^tl'6 :fj\ X>0. 3 Zr0.68M 
g0.32S : Mn S(7J\}j\iJf^'—'^1r3XX)^^fi S : Mn SCO 

[0044] X^X, X>0. 32COZ nL-X M g 
X S : Mn S-<W^:y Mt. ^jryML^M g S^ht^^L 

ifiEW^'jrZ nl-X MgX S ; Mn S;0^b/ic556)t)g4 
^?*<3r i:;5)^-et/jrv\ V^oX. $iE^/j:Z nl-X MgX 

S : M n S /J^ /j: 5 4 ^^}. 5 t TJ^X-e 5 X 

(r)±\mt. 0. 3 2-r^fo5. 
[0 0 4 5] t/t. |?ji[EL^7-£0EL;=^-<^ h/l-ft. 
H 2 [C>jxr J: V 0. l^X^O. 3 2cOZril-XM 

5 7 5 nm-S 5 2 nm<[:;^^'9. r 0?l)tJiW^^^fflV ^ 

^;^^-C'-J'5. :i(7)fz^. Xl±0. 1-0. 3 2cO$S[Sf^ 

[0 0 4 6] ^h\c^ mWMmifmK:ii:^^^X. y^-A^ 

N4'^OMnitKi&0. 15a t %. 
1 5 0"Ct V">«.^i/5/ b»hc^Mg^fiicltX$:'^^ 

^::^o^/^rs a*OZn S : Mn siJ^MH L^7- (X = 

0) 0y^%M&h\mxt-^m>n^^'^'mj^z ^ 3 c 

E L t^--^ 5 7 1 n m ^ . {2t>fC-C0 Z n S : M 

n Sje^KE L^-f-0 5 8 5 nmiCtt-^. 5 nm<tV> 

[0 0 4 8] Z(Dfz^y ^ll5JEL^-7-cO^-)t?l5cS^i3J:L; 

3e)tWS:co^.:'7$:%lS-r5<t. X(t. 0. 15-0. 2 

[0 0 4 9] iJcir. H^^Hii.S!iS;^ft^^^ov^-c. v-'a^u 



y V 'Vom g m.^lt X ^ 0 . 1 . 1 5 0 

Mniggti:?ei-) O7:^i^'^^;tfc^^t0r«ELi??-T-l 0 

[0 0 5 0] r(7;*£X-J:*?fFI?>/j^?ict ^ic, MnSig^^ 

0. 1-0. 2 a t %(0$Sfflf^Tfc5 t &^^^^V^^)t)^it^ 
Jg;0?:^?/?5tl. •^f;:>^p-rt)il^(wMnigJS;?)^0, 1 5 a t% 
T-fc5t&ir:Sii^O•%)Wi^^^^?f?5i^5. Mn 
0. 1-0. 2 a t%c7:>Mt^-Cfo5C^A'^^? 
^t<. 0. 12-0. 1 8 a t%(7)®[lf^S-C3b^C^ 
J: >9^Tt L< > 0. 1 5 a t "/oX'fe^C 

[0 0 5 1 1 ^3tlg4-Cll. Znl-X MgX S : Mn S 
-<V^y hoym^-^M\^X-^X\^. Znl-X MgX S^M 
g S <b tl5>» LT. M g S thfl^m SMi UfcM g S 
fj^^^ 1 0-5 0 0 n m(0%mi^.OW^\&&.^^r^y^i'^ 

^^/i: fb -Ac i() . -c t <5 it ^ ^ J 7. ^ 
[0 0 5 2] HytlMiS*^l-^5v^r. MnJgiSr;;»5o. 1 

5 a t%. Mgj?fmfeitX7)^*0. 2 5-Cfo^Zril-X Mg 

X s :Mns-<u-u/ v^m^\ mmm&^&^^'&x.x'm 
iwte'L-AdiS^r. 1^5 (a) zo^mdho>mm^. 

[0 0 5 3] 1^5 (a) coJ**;^f). 2 

0 0'CtilT<^®lfflf^^^J'SVMt2 5 0-2 7 5^lCcOtellf^ 
-CZnl-X MgX S : Mn S^l^y hO'^^^^fo 

[0 0 5 4] ^/t, ms (b) \Z\t. m?.M^:HBi\Z:i-2 
l^T. MglflfigitX/i^O. 2 5. Mnzg;g;?i^0. 15a 
t%-Cfc^ Znl-X MgX S : Mn S^U^y h^^fflV^. 

mmmm^M ^^'ZXf^m^iitz^ytM 4 tc-^ ^ ^ 

Mg Sc7;^^Xil5llnl^Slj[£. t>ttt^*:)Mg S (2 0 0) iii 

o:)xmmms[tMgs (220) ncoxM^i^-aii^t 

(a. u. ) Ut^^^o 
[0 0 5 5] ;r <D'^s!^7>h. m-m^^^&f)^ 2 0 O'CU 
T(7)^mMsXir2 5 0-2 7 5'Coy^tm\^'i^^tl^ 

M g s <t^^zt fr-Wj-^. - cox 

UMWj^&t^t^ ^ ^ V N 5 r II. M g s co^ij|fj{bM[^i];^j^ 

/^5 2 0 0*Cl^:AT</)^lffil^^3j:L/2 5 0-2 7 S^COSSli 

^>/j^6c 2 0 o^v:;iro®ii 

^^fc^V^ll2 5 0-2 7 5"CcO®Pflf>S-Cfc5r 
[0 0 5 6] fit. ?*:^fMm&7j^ 1 5 0'-C5^?155TH. 
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iEKt-^-f-f nl-X MgX S : Mn snB<^:>Pf-^M^ 
5 a t%"Cfc5Znl-X MgX S : bAnS^i^y h^ilJ 

^>tf]'(;:J;5ffl^^>rrl£*$r, I^iefr^^'-fc lie;:: 
(0 0 5 81 06 ay^^^ y) . ^ytm 4 (;:>ffli.3ct;i. 



1 5 0 

2 2 5 

3 0 0 

[0 06 1 ] ^IW^^fjftJ:*). Znl-XMgX S :Mn 

f&ltXi:0. 2, MnJgiS^rO. 1 5 a t %, 

m= 1 5 0^ LT^ m^M 4 ^fi!cKi*5 c U J: D . 

1 o&i3'5:ii:;0^-e^^>r^//^W^5o rixCi^r-J-L. m 

[0 0 6 2] eeot. »S<Sf£iatis y-:^-<Ui/h 
(;>mfiici:«)tl4comf^<i:<0-r;h.. :^oc^:Tf^^KE L5gi^ 

V^iElSJEia ( 1. 5 0-2 0 0^&^V^|t2 5 0-2 7 5 
*3W^t<. 1 5 0-1 7 S'CcO^P^-efo^rt^^^ 

e> b < . 15 0 ^-c^;* 5 :i ^ S tv\ 

[0 0 6 3] /^:^3. ±rtlTJ±. Z nl-X MgX S : Mn 

SiSfb-r 5 r t i;:: J: t'; . i ^o:^1&m^^mit'r^ X n 1> 

[0 0 6 4] f>]x.tt\ MgmfiScJtX^O. 1- 

0, ^20>mM9^k'L. ;^>^0, Mn^gffierO. l-O. 

2 a t%c7:>$uiai^ti-5w^{iJ:*?. Mg Sc7;jamfS:0';> 

$ 5 <!: ^ ^.M. ^:)tj^fif'^: J: !? JSr^Oi: r t f>^X 

[0 0 6 51 ^fc. MgtoXitX^O. 1-0. 32C0 
ffiUF^i; L. ;^i^o, m^m&umi: 1 5 0-2 0 O'TCco 



1 5fi-)tS 4 co« ^ ;^J^ ;^ ^ < -rn. y-7^^i^yh COM 
^Jto|(g6?ii-ioT^3tig 4 coffliSltt'ftiiJfrr 5 t 

[0 0 5 91 MgM^itX;5^0. 2. MnjgjfgjJ^O. 1 
5 a t%-C*?^Z nl-X MgX S : Mn S^l^y h^ifi 

v^, 3Mmmv^^^^yiX}^%mLtzt^<D'mmv. 

[ 0 0 6 0 1 

[^1] 



8 

1 1 0 

2 2 3 

S£lirtfc5V^|i:2.5 0-2 7 5X:(DmWP^ti'^Zt{^ 
mW&(0\^-Lt. Mg SC0rSi,':HSC0e3^^, IS 

M g sco.|^?,«^-'^fls^^ia«r^^. 

[0 0 6 6] ;5r:)ir, MnSi^4:0. 1-0. 2a t% 
ommt L. /J^O, ^itiE^SiElJHE^^ 1 5 0-2 0 ot; 
<Dffilirtfc'5l'^(t2 5 0-2 7 5'CC0®Ifflt^'5t-t^5C t 

lcj:»9. ^»^£'^l«l±-Cg:. ^^o, Mg sol^fiffiM- 

[0 0 6 7] -^c7;..h. Mg^;^itX^O. 1-0. 3 2 
<7^®fflf^^ L. MnSffi^O. 1-0. 2at%(7;ffill 

i^i: L. ^^o, c^e^tt^^fl^^^ 1 5 0-2 0 o'x:omm 

P^h^\^^\t2 5 0-2 7 5'C(?:)®iIlf^i:i'*5w^t:i<]: 
^{b^coi^^^j^r^^mr'^^tcl: tic, m)tW^?^^J:'9 

[0 0 6 81 ^±tOi:')iC. ?!)tjg4(0^ll^^f|:^^i7; 
fiemWflVN:6Znl-X MgX S : Mn S-<U^yVom^ 

k^^mmo)Xv\::.&mi\:t^ztX\ mm&x\ /po, 
0;O^Fr^)t^5= 

[0 0 6 9] c^jiSco^^®2] :J^mj\(oi^om}Mm\^ 
-o\^^xm 7 *i 8 {zm-^^-^xwiii-rnt. ixfoyM 

[0 0 7 01 Z nl-X MgX S : M n S 5£;)t)g{c:|±, 5t 
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[Name of invention] Manufacturing method of the thin film EL element. 



(57) 

[Summary] 
[Subject] 

It is concerning the manufacturing method of the thin 
film EL panel, which shall have an emission layer that 
either Mn or Mn compound is added for emission to the 
main body, which is composed of Znl - X Mg X S (0 
< X < 1 ), and it is to provide the manufacturing method 
of the thin film EL panel, which can actualize 
shortening wavelength of the emission wavelength, and 
can decrease the producing amount of MgS crystal 
within the emission layer, and can improve the 
emission luminance. 



[How to solve the problem] 

By performing a deposition technique using the pellet 
of Mn density of within 0.1 to 0.2 at% which Mn S is 
added to the Znl - X Mg X S onto the substrate, the 
emission layer 4 of the thin film EL panel 1 0 shall be 
created. Or by performing a deposition technique using 
die pellet which Mn S is added to the Znl - X Mg X S 
which the range of X is within 0.1 to 0.32 onto the 
substrate, the emission layer 4 of the thin film EL panel 
shall be created. 



[Range of the patent claim] 
[Claim 1] 

It is conceming the manufacturing method of the thin 
film EL panel which shall have an emission layer that 
either Mn or Mn compound is added for emission to the 
main body which is composed of Znl - X Mg X S (0 < 
X < 1), and makes an emission layer by performing a 
deposition technique using the pellet on the substrate, 
and the Mn density of such pellet is within 0.1 to 0.2 
at%. 

[Claim 2] • 

It is a manufacturing method of the thin film EL 
element which is stated in Claim 1 that has a feature of 
performing a deposition technique using the 
abovementioned pellet by heating the abovementioned 
substrate to the temperature between the range of 250 to 
275 °C or 150 to 200 °C. 

[Claim 3] 

It is a manufacturing method of the thin film EL 
element which is stated in Claim 1 and Claim 2 that has 
a feature of performing a deposition technique using the 
abovementioned pellet on the bottom layer, after 
forming a such bottom layer which is composed of ZnS, 
and Mn or Mn compound is added to the ZnS on the 
abovementioned substrate. 

[Claun4] 

It is a manufacturing method of the thin film EL 
element which is mentioned in Claim 3 that has a 
feature of having the thickness of the abovementioned 
bottom layer within 100 to 200nm. 

[Detailed explanations of the invention] 
[0001] 

[Technical field, which the invention is belonging] 
This invention is conceming the manufacturing method 
of the thin film EL element which is used as a flat thin 
style display. 

[0002] 

In recent years, with the arrival of the information- 
oriented industry, the demand of the flat thin style 
display (flat panel display) is getting higher. Because 
the thin film EL (EL: Electro Luminescent) panel has a 
long Hfe, it receives attention especially for the FA 
(Factory automation) display. 

[0003] 

Recently, as mentioned in Item 3 of the JITSUKAIHEI 
1-13548 patent report and TOKUKAIHEI 5-94879 
patent report, development of such filter spectroscopic 
filter style color thin fikn EL panel, which the red and 
green emission colors are spectroscopically obtained by 



making the single yellow orange light, which is emitted 
from the emission layer which is composed of the 
mixture of Mn added ZnS, to go through the color filter 
has enthusiastically been tried. 

[0004] 

However, because it is structured to make a 
spectroscopic style of the yellow orange emission hght 
from the ZnS :Mn layer of the thin film EL panel 
though the color filter, compared to the amount of red 
light, the amoimt of green light is less. Therefore, the 
balance of the color is not good and the high display 
quality shall not be secured. 

[0005] 

In order to solve the problem, an emission layer, which 
is a mixture of Mn added Znl - X MgX S (hereinafter 
referred to as Znl - X MgX S : Mn) for the emission 
layer which shall have more green emission than the 
yellow orange light to emit yellow green light, shall be 
developed. Also, a filter spectroscopic style color thin 
fihn EL panel is developed, and the abovementioned 
thin film EL panel shall have a good color balance 
between the red light and green light and obtains the 
high display quality. 

[0006] 

For example, in the TOKUKAIHEI 8-31571 patent 
report, shows such a forming method of Zn Mg S : Mn 
emission layer, which the electron beam deposition is 
performed at the substrate temperature of 200 °C using 
the pellet which is created by die mixture of molar ratio 
1: 1 between the Zn S : Mn powder and MgS. 

[0007] 

Also, in the TOKUKAIHEI 9-134783 patent report, 
such a forming method of Zn 0.75 Mg 0.25 S : Mn 
emission layer, which the electron beam deposition is 
performed after creating Zn 0.75 Mg 0.25 S : Mn is 
created from baking after applying pressure forming 
method by mixing Zn S 75 mol % and Mg S 25 mol % 
which 0.35 atm% of Mn is added, is described. 

[0008] 

Further, in SID Int. Symp., Digest of Technical Papers, 
1997, pp. 883 to 886 shows the peak wavelength of the 
thin film and source (PL) when its composition ratio X 
of Mg in the Zn 1 - X Mg X S : Mn changes to 0, 0.1, 
0.2, 0.25, 0.32 and 0.4. 

[0009] 

[Subject, which this invention is going to solve] 
However, there are still many unknown parts of this 
emission layer material of the Zn 1 - X Mg X S : Mn, 
and it is not clear what are the best composition and 



forming conditions. Therefore, it was not possible to 
use this emission layer material at its best. 

[0010] 

Because Zn 1 - X Mg X S : Mn emission layer material 
is used, depending on the composition of the emission 
layer material, Znl - X Mg X S, which is the main 
material, may create a partial separation, and produces 
the crystal as MgS into the emission layer. This MgS is 
very weak against water, and when the wet etching of 
forming the electrode pattern of the thin fikn EL panel 
is performed, it is readily soluble in acid. Therefore, 
producing MgS might mean making a hole into the 
emission layer or creating pixel destruction easily by 
the applied voltage when driving the thin film EL panel. 
Therefore, it is necessary to reduce the producing 
amount of MgS. 

[0011] 

Further, high luminance is required for the Zn 1 - X Mg 
X S : Mn emission layer. And, shorter wavelength of 
the emission wavelength against ZnS : Mn emission 
layer which is the main purpose to use Zn 1 - X Mg X 
S : Mn as the material of an emission layer, are required 
for the Zn 1 - X Mg X S : Mn emission layer. 

[0012] 

This invention is made in order to solve such problems 
as mentioned above, that is the main purpose is to 
provide the manufacturing method of the thin fibn EL 
element which improves emission luminance by the 
manufacturing method of such thin flhn EL element 
which shall have an emission layer of Zn 1 - X Mg X S 
:Mn. 

[0013] 

Also, the second purpose of the invention is to provide 
the manufacturing method of the thin fihn EL element 
which shall have a decreased number of the abnormal 
growing point that shall occur from producing MgS 
crystal concerning each of the abovementioned 
manufacturing method. Further, the third purpose of 
the invention is to provide the manufacturing method of 
the thin film EL element which shall have a low voltage 
when starting emission concerning each of the 
abovementioned manufacturing methods. 

[0014] 

Also, conceming the manufacturing method of the thin 
fihn EL element, which shall have the Zn 1 - X Mg X S 
: Mn emission layer, and is to provide the 
manufacturing method of the thin fihn EL panel which 
can actualize shortening wavelengths of the emission 
wavelength, and can decrease producing amount of 
MgS crystal within the emission layer, can improve the 
emission luminance. 



[0015] 

[The method of how to solve the problem] 
The inventors of this patent have considered the 
composition of Zn 1 - X Mg X S : Mn (or Mn 
compound) pellet, which is used for the forming of the 
said emission layer and the forming condition of the Zn 
1 - X Mg X S : Mn (or Mn compound) emission layer 
in order to solve the problem mentioned above, and the 
invention has been completed by finding the fact that 
by making the Mn density which is in the 
abovementioned pellet within 0.1 to 0.2 at%, high 
luminance a thin film EL element can be obtained. 

[0016] 

Therefore, the manufacturing method of the thin fihn 
EL element, which is mentioned in Claim 1, is made in 
order to accomplish the abovementioned main purpose 
that is conceming the manufacturing method of the thin 
fihn EL panel, which shall have an emission layer that 
either Mn or Mn compound is added for emission for 
the main body, which is composed of Znl - X Mg X S 
(0 < X < 1), and makes the emission layer by 
performing a deposition technique using the pellet on 
the substrate, and the Mn density of such pellet is 
within 0.1 to 0.2 at%. 

[0017] 

Following the above method, such emission layer shall 
be formed by performing a deposition technique using 
the pellet of Mn density withm 0.1 to 0.2 at% and 
composed of Znl - X Mg X S (0 < X < 1) which 
either Mn or Mn compound is added, it is possible to 
produce the thin film EL element which shall have a 
high luminance emission layer of Zn 1 - X Mg X S : 
Mn (or Mn compomid). 

[0018] 

The manufacturing method of the thin film EL element, 
which is mentioned in Claim 2, is made in order to 
accomplish the abovementioned, the second purpose 
that is conceming the manufacturing method of the thin 
fihn EL panel which is mentioned in Claim 1 that has a 
feature of performing a deposition technique using the 
abovementioned pellet by heating the abovementioned 
substrate to the temperature between the range of 250 to 
275 °C or 150 to 200 *=*C. 

[0019] 

Following the above method, it can prevent a chipping 
or pixel destmction of the emission layer, and decrease 
the number of abnormal growing points which shall 
occur from producing the MgS crystal due to the 
deposition of the Zn 1 - X Mg X S : Mn (or Mn 
compound) pellet which shall be performed at the 
substrate temperature of over 275 °C and between 200 
°C to 250 °C which makes well-oriented abihty strong. 



[0020] 

Also, following the abovementioned method, by 
making the deposition substrate temperature more than 
150 **C, it prevents peeling, etc. of a part of the Zn 1 - 
X Mg X S : Mn thin fihn after the forming of the 
emission layer. 

[0021] 

The manufacturing method of the thin fihn EL element 
which is mentioned in Claim 3 is made in order to 
accomplish the abovementioned third purpose that is 
concerning the manufacturing method of the thin film 
EL panel which is mentioned in Claim 1 and 2 that has 
a feature of performing a deposition technique using the 
abovementioned pellet on the bottom layer, after 
forming such a bottom layer which is composed of ZnS, 
and Mn or Mn compound is added to the ZnS on the 
abovementioned substrate. 

[0022] 

Following the abovementioned method, the bottom 
layer doesn't have Mg, and there is no inferiority of 
crystallinity from producing the MgS crystal, and it is 
easy to create a thin film which shall have good 
crystallinity. And if the Zn 1 - X Mg X S : Mn (or Mn 
compound) emission layer shall be formed on the 
bottom layer, which shall have good crystallinity, then 
because the surface of the bottom layer is well-oriented 
and well-regulated, it can create the Zn 1 - X Mg X S 
with good conditions. As a result, the emission starting 
voltage of the thin fihn EL element shall decrease. 
Therefore, the voltage which is required for the driving 
of the thin fihn EL element shall decrease. 

[0023] 

The manufacturing method of the thin fihn EL element, 
which is mentioned in Claim 4 is made in order to 
accomplish the abovementioned third purpose that is 
concerning the manufacturing method of the thin film 
EL element which is mentioned in Claim 3 that has a 
feature of having the thickness of the abovementioned 
bottom layer within 100 to 200nm. 

[0024] 

Following above method, by making the thickness of 
the abovementioned bottom layer more than lOOnm, 
such emission starting voltage of the thin film EL 
element shall decrease sufficiently. Also, by making 
the thickness of the abovementioned bottom layer less 
than 200nm, it shall prevent the wavelength of the thin 
fihn EL element to become longer. 

[0025] 

Also, the inventors of this invention found a way to 
obtain the high luminance thin film EL element as well 
as to prevent producing MgS crystal by shortening the 



emission wavelength of the emission layer sufficiently 
by setting the composition ratio X of the Mg of the 
abovementioned pellet to between 0.1 and 0.32. 

[0026] 

Therefore, the other manufacturing method of the thin 
fihn EL element shall, in order to accomplish the 
abovementioned fourth purpose, have the X value of 
the composition of the abovementioned pellet within 
the range of 0.1 to 0.32, forming an emission layer by 
performing the deposition technique using the pellet 
which shall have the main material with the Zn 1 - X 
Mg X S : Mn with Mn or Mn compound added. 

[0027] 

Following the abovementioned method, it shall be 
obtained to create the thin fihn EL element which shall 
have high luminance Zn 1 - X Mg X S : Mn (or Mn 
compoimd) by forming the emission layer by 
performing the deposition technique using the pellet of 
X value within 0.1 to 0.32 which is composed by the Zn 
1 - X Mg X S : Mn with Mn or Mn compound added. 

[0028] 

Also, following the abovementioned method, because 
the value of X is set more than 0. 1 which shall have 
sufficient amount of Mg, it is possible to obtain the thin 
fihn EL element which shall have a Zn 1 - X Mg X S : 
Mn (or Mn compound) emission layer which shall have 
much shorter wavelength than ZnS: Mn (or Mn 
compoimd). 

[0029] 

Further, by the above method, because the X value is 
less than 0.32 which is the limit of solid solution of the 
MgS, such thin film EL element which shall have a Zn 

1 - X Mg X S : Mn (or Mn compound) emission layer 
that controls producing MgS crystal which may cause 
the lack or pixel destruction in the emission layer. 

[0030] 

[Implementation method of the invention] 
[Implementation method 1] 

The explanation of the implementation example of the 
invention following Figure 1 to Figure 6 shall be as 
follows. 

[0031] 

The rear electrode 2 of the thickness of 200rmi, which 
is made of Mo on the glass substrate 1 as shown in the 
figures, is formed in the thin film EL element of this 
implementation. Also, there are 4 layers which are 
placed in sequence, that are the first insulation layer 3 
which shall have the thickness of 200 nm which is 
made of Si 02 / Si3 N4 which is laminated by the Si 

02 fihn and Si3 N4 fihn, the emission layer 4, which 



shall have the thickness of 700 nm that is composed of 
Zn 1 - X Mg X S : Mn, the second insulation layer 5, 
which shall have the thickness of 200 nm that is made 
of Si 02 / Si3 N4 fihn, and the transparent electrode 
layer 6 which shall have the thickness of 200nm which 
is made of ITO (Indium Tin Oxide) on the rear 
electrode layer 2. 

[0032] 

The rear electrode layer 2 and the transparent electrode 
layer 6 shall be formed with a band style electrode 
pattern which is made by plural band style (striped 
shape) electrodes, and each band style electrode of the 
rear electrode layer 2 and each band style electrode of 
the transparent electrode 6 shall expand to the direction 
of straight crossing each other. 

[0033] 

This implementation example uses MnS as the emitting 
device of the emission layer 4, however, a single Mn or 
Mn F2, etc. Mn compound shall be used instead. Also, 
for the insulation layers 3 and 5, such insulation fikn of 
Ta 2 05 fihn or A12 03, etc. instead of the Si 02 / Si 3 
N4 fihn shall be used. Also, for the rear electrode layer 
2, instead of Mo, Ta and W, etc. of a kind of metal can 
be used. Further, for the transparent electrode layer 6, 
instead of the ITO, such transparent electrode of Ga 
added ZnO or Al added ZnO shall be used. 

[0034] 

The thin fihn EL element 10 of this implementation 
example of the invention shall have a so-called turning 
over structure which shall emit the yellow light to the 
opposite side of the glass substrate 1, after producing 
the yellow light from the emission layer 4 by applying 
the bipolarity pulse voltage (A.C. voltage) of 
approximately 200 V which is the designated frequency 
between the rear electrode layer 2 and the transparent 
electrode layer 6 to drive this. 

[0035] 

The thin fihn EL element 10 shall become a conduction 
electron (free electron), which the electron in the 
emission layer 4 shall be excited by the conduction 
band from the electric field, after creating the electric 
field between the two electrode 2 and 6 by applying 
voltage between the rear electrode layer 2 and the 
transparent electrode layer 6, and then accelerating by 
the electric field, this electron shall have sufficient 
energy. And, Mn shall be excited colliding by the 
electron, and when such excited Mn is getting back to 
the ground state, it shall emit the yellow light. 

[0036] 

Next, the manufacturing method of the thin fihn EL 
element 10 shall be explained. Firstly, Mo thin film 



layer of the thickness 200nm shall be created on the 
glass substrate 1 by a thin film forming method such as 
the sputtering technique or the electron beam deposition 
technique (hereinafter referred to as EB deposition), 
and the electric pattern shall be created by the wet 
etching, then the rear electrode 2 shall be created. 
Next, S i3 N4 / Si 02 fihn of thickness 200nm by a thin 
fihn forming method such as the sputtering technique or 
EB deposition shall be created, and then the first 
insulation layer 3 shall be created. 

[0037] 

Performing the EB deposition, heating up the substrate 
(glass substrate 1, rear electrode layer 2 and the first 
insulation layer 3, placing the Zn 1 - X Mg X S : Mn 
pellet to the substrate at the designated temperature (for 
example, 150 °C) the emission layer 4 of 700nm of the 
fihn thickness shall be created on the first insulation 
layer 3. 

[0038] 

The Zn 1 - X Mg X S : Mn pellet (hereinafter referred 
to as a source pellet) for the EB deposition of forming 
the emission layer 4 shall be adjusted as below. Firstly, 
ZnS and MgS shall be mixed well at the rate of 1 - X : 
X which actualizes the required composition ratio X 
(for example X = 0.2) for the source pellet, and Mn 
shall be added to make the Mn density in the source 
pellet to become the designated value (for example, 
0.15 at%), and a temporary bake at 1000 °C in the 
hydrogen sulfate is performed. After that, such 
mixture, which is temporarily baked, shall be pressure 
molded to make it into a pellet shape, then bake at 1050 
°C for one hour. By doing this, the Zn 1 - X Mg X S : 
Mn pellet shall be obtained. 

[0039] 

The Si 02 / S I 3 N4 fihn 200 nm thick shall be created 
by a thin fihn forming method such as the sputtering 
technique or the EB deposition technique, and then the 
second insulation layer shall be created. After that, the 
emission layer 4 shall be annealed at 630 in a 
vacuum atmosphere for one hour. Then ITO fihn shall 
be created by a thin fihn forming method such as the 
sputtering technique or the EB deposition technique, 
then the electrode pattern shall be created by the dry 
etching method, and the transparent electrode layer 6 
shall be created. This shall obtain the thin fihn EL 
element 10. 

[0040] 

Regarding the abovementioned manufacturing method, 
the changes of the peak wavelength of the EL spectrum 
of the thm fihn EL element, and the photo 
luminescence (hereinafter referred to as PL) spectrum 
of the Zn 1 - X Mg X S : Mn pellet when changing 



only Mg composition ratio X in the source pellet, shall 
be shown in Figure 2. In the figure, the Mu density of 
the source pellet is made to 0.15 at% and the substrate 
temperature when performing the electron beam 
deposition (here in after referred to as deposition 
substrate temperature) is to be 150 °C. 

[0041] 

From Figure 2, the PL spectrum of the Zn 1 - X Mg X 
S : Mn pellet shall have a tendency to shorten the 
wavelength together with the increase of X when X c 
0.32, however, it shall not change when X > 0.32. 

[0042] 

This shows the limit of solid solution of MgS, in other 
words, the limit to be able to create crystal (liquid 
crystal) evenly by solid solution of MgS into ZnS is X 
= 0.32 concerning the Zn 1 - X Mg X S : MnS pellet 
Therefore, the Zn 1 - X Mg X S : MnS pellet shall be 
composed of 100% pure Zn 1 - X Mg X S : MnS when 
X c 0.32, but when X > 0.32, MgS : Mn shall be 
separated from the Zn 0.68 Mg 0.32 S : MnS. 

[0043] 

The limit of the solid solution of MgS is X 0.32 
concerning the Zn 1 - X Mg X S : MnS pellet is also 
confirmed by the X-ray diffraction meastirement. 
Therefore, by the X-ray diffraction measurement of the 
Zn 1 - X Mg X S : MnS pellet, when X c 0.32, only 
the diffraction peak of the Zn 1 - X Mg X S : MnS 
shall be measured, however, when X > 0.32, the 
diffraction peak of the Zn 0,68 Mg 0.32 S : MnS and 
the diffraction peak of MgS : MnS shall be measured. 

[0044] 

Therefore, the Zn 1 - X Mg X S : MnS pellet of when 
X > 0.32 shall have a separated MgS crystal, and when 
performing the deposition of the said pellet in order to 
form the emission layer 4, the MgS crystal shall be 
producing into the thin fikn which the deposition is 
performed. Because of this, it is not possible to obtain 
such emission layer 4 which is composed of pure Zn 1 
- X Mg X S : MnS. Therefore, the upper limit of X 
which shall obtain the yellow emission layer 4 that is 
composed of pure Zn 1 - X Mg X S : MnS shall be 
0.32, 

[0045] 

Also, the EL spectrum of the thin film EL element is as 
shown in Figure 2, when using Zn 1 - X Mg X S : MnS 
pellet of 0.1 c X c 0.32, the peak wavelength shall be 
575 nm to 552 nm which accomplishes the most 
important purpose of using this emission layer material 
that is to shorten the wavelength of the emission 
wavelength sufficiently. Therefore, the range of X shall 
be 0.1 to 0.32. 



[0046] 

Further, regarding the abovementioned manufacturing 
method, the emission luminance characteristics of the 
thin fihn EL element 10, of when the Mu density of the 
source pellet is 0.15 at%, deposition substrate 
temperature is 150 °C and the Mg composition ratio X 
of the source pellet is changed, is shown in Figure 3. 

[0047] 

As shown in the result in Figure 3, when X = 0.2, the 
highest emission luminance of 333 cd/m2 which is the 
same as the emission luminance of the existing ZnS : 
MnS thin fihn EL element (X = 0) shall be obtained. 
Also, when X = 2, as it is seen in the said Figure 2, the 
EL peak wavelength is 571 nm, which is shorter by 
approximately 15 nm compared to the existing ZnS : 
MnS thin film EL element of 585 run, and sufficient 
shortening of the wavelength shall be accomplished. 

[0048] 

Because of this, when considering both emission 
wavelength and emission luminance of the thin film EL 
element, X shall preferably be within the range of 0.15 
to 0.25, and the most suitable number shall be 0.2. 

[0049] 

Next, according to the abovementioned manufacturing 
method, the emission luminance characteristics of the 
thin fihn EL element 10 when Mg composition ratio X 
in the source pellet is fixed to be 0.1 and the deposition 
substrate temperature is to be 150 °C, and only the Mn 
density of the source pellet ( hereinafter referred to as 
Mn density) shall change, the result is shown in Figure 
4. 

[0050] 

As it is obvious from the result, when the Mn density is 
within the range os 0.1 to 0.2 at%, high emission 
luminance shall be obtained, and when Mn density is 
0.15 at%, the best emission luminance shall be 
obtained. Therefore, Mn density shall preferably be 
within the range of 0.1 to 0.2 at%, more preferable 
within 0.12 to 0.18 at%, and the most preferable at 0.15 
at%. 

[0051] 

In the emission layer 4, depending on the deposition 
condition of the Zn 1 - X Mg X S : MnS, it separates 
into Zn 1 - X Mg X and MgS which produces MgS 
crystal, and the produced MgS crystal may create an 
abnormal growing point of the projection which the 
height is 50 to 500 nm. This abnormal growing point 
shall be the cause of the pixel destmction which makes 
the thin film EL element unstable, and it is necessary to 
prevent such occurrence. 



[0052] 

According to the abovementioned manufacturing 
method, using the Zn 1 - X Mg X S : MnS pellet of the 
Mn density of 0.15 at%, Mg composition ratio X of 
0.25, and performing the deposition of such pellet by 
changing the deposition substrate temperature, the 
emission layer 4 is created from it, and the number of 
concave and convex surfaces of such emission layer 4 
is measiu-ed by the surface roughness tester, and the 
result is shown in Figure 5 (a). This number of the 
concave and convex surfaces shall be the number of the 
abnormal growing points of MgS which shall have a 
projection shape. 

[0053] 

From the resuh of Figure 5 (a), by performing the 
deposition of the Zn 1 - X Mg X S : MnS pellet, the 
deposition substrate temperature shall either be the 
range of less than 200 °C or 250 to 275 °C, and it is 
able to decrease the number of such abnormal growing 
points of MgS. 

[0054] 

Concerning Figure 5 (b), regarding the abovementioned 
manufacturing method, using the Zn 1 - X Mg X S : 
MnS pellet of the Mn density of 0.15 at%, Mg 
composition ratio X of 0.25, and performing the 
deposition of such pellet by changing the deposition 
substrate temperature and such emission layer created 
from it, the total X-ray diffraction intensity of MgS, 
which means the total value (a.u.) between the X-ray 
diffraction intensity of the MgS (200) surface and X-ray 
diffraction intensity of the MgS (220), is shown there. 

[0055] 

From the result, when the deposition substrate 
temperature becomes out of the range of less than 200 
"•C and 250 to 275 °C, well-oriented mtensity of the 
MgS shall be stronger. The strong X-ray diffraction 
intensity shall equal the strong tendency of 
crystallization of MgS, and it is understood that when 
the deposition substrate temperature becomes out of the 
range of less than 200 °C and 250 to 275 °C, a 
separation and production of MgS shall be processed. 
Therefore, the deposition substrate temperature shall 
preferably be either within the range of less than 200 °C 
or within the range of 250 to 275 °C. 

[0056] 

Also, when the deposition substrate temperature is less 
tiian 150 °C, the pasting ability of the Zn 1 - X Mg X S 
: MnS thin fihn against the substrate is weak, and after 
forming the emission layer 4, Zn 1 - X Mg X S : MnS 
thin fihn may be peeled partly, and therefore, the 



deposition substrate temperature shall preferably be 
more than 150 X. 

[0057] 

The composition analysis result by analyzing phosphor 
X-ray analysis of the emission layer 4 which is formed 
with a different deposition substrate temperature using 
the Zn 1 - X Mg X S : MnS pellet which the Mg 
composition ratio X is 0.1 and the Mn density is 0.15 
at% is shown in Figure 6. Further, Figure 6 also shows 
the composition analysis resuh of another Zn 1 - X Mg 
X S : MnS pellet which is used to compare the result. 

[0058] 

From the resuh of Figure 6, the composition of the 
emission layer 4 is when the deposition substrate 
temperature is low, and it is close to the composition of 
the source pellet, however, the higher the temperature 
becomes, Zn and S are decreasing and Mg and Mn is 
increasing, which shall have a big gap from the 
composition of the source pellet. Therefore, if the 
deposition substrate temperature is more than 225 °C 
which may lose the S that lowers the long-term stability 
of the thin fihn EL element 100, or because the 
composition between the source pellet and the emission 
layer 4 shall slide by a large amoimt which makes it 
difficult to control die composition ratio of the emission 
layer 4 by adjusting the composition ratio of the source 
pellet. 

[0059] 

The number of pixel destructions of thin fihn EL 
element 10 which is formed with a different 
temperature using the Zn 1 - X Mg X S : MnS pellet 
which the Mg composition ratio X is 0.2 and the Mn 
density is 0.15 at% shall be shown in Table 1. 

[0060] 
[Table 1] 



Deposition 
substrate 
temperature (*C) 


Number of pixel destruction 
(point / 1000 pixel) 


150 


8 


225 


110 


300 


223 



[0061] 

From the result of Table 1, by forming the emission 
layer using the most suitable forming condition of the 
Zn 1 - X Mg X S : MnS pellet, which means to have 
Mg composition ratio X 0.2, the Mn density 0.15 at% 
and deposition substrate temperature 150 °C, as shown 
in Table 1, the thin film EL element 10 is stable and 
pixel destruction shall not easily occur. When the 
deposition substrate temperature increases from 150 °C, 



the number of the pixel destructions decreases 
remarkably. 

[0062] 

Therefore, the source pellet shall preferably be as low 
as possible due to the composition sliding between the 
source pellet and the emission layer 4, and the number 
pixel destructions of the thin fihn EL element 10. 
Therefore, the deposition substrate temperature, even 
within the abovementioned preferable range of the 
temperature (150 to 200 °C or 250 to 275 X), is better 
to be within the range of 150 to 200 °C, and it is even 
better to be within the range of 150 to 175°C, and it is 
the best to be at 150 °C 

[0063] 

The above explains about the most suitable numbers of 
the one value when the other 2 values are fixed within 
the Mg composition ratio X, the Mn density and the 
deposition substrate temperature of the Zn 1 - X Mg X 
S : MnS pellet, however, by making plural numbers to 
be the suitable numbers, it shall give even better result 

[0064] 

Therefore, for example, by making the Mg composition 
ratio X 0.1 to 0.32 and Mn density 0.1 to 0.2 at% which 
actualizes both decreasing the producing amount of 
MgS crystal and shortening wavelength of the emission 
wavelength of the emission layer, the emission 
luminance shall improve remarkably as well. 

[0065] 

Also, by making the Mg composition ratio X 0.1 to 
0.32 and the deposition substrate temperature 150 to 
200 °C or 250 to 275 °C, which actualizes improvement 
of the emission luminance, the producing amount of 
MgS crystal and shortening wavelength of the emission 
wavelength of the emission layer could be decreased, as 
well as the number of the abnormal growing points of 
MgS. 

[0066] 

Further, by making the Mn density 0.1 to 0.2 at% and 
the deposition substrate temperature 150 to 200 °C or 
250 to 275 °C which actualizes the improvement of the 
emission luminance, the number of abnormal growing 
points of MgS could be decreased. 

[0067] 

Then, when making the Mg composition ratio X 0.1 to 
0.32, the deposition substrate temperature 150 to 200 
°C or 250 to 275 °C and the Mn density O.l to 0.2 at% 
which actualizes improvement of the emission 
luminance, the producing amount of MgS crystal and 
shortening wavelength of the emission wavelength of 



the emission layer could be decreased as well as the 
number of abnormal growing points of MgS. 

[0068] 

As stated, by making the composition of the Zn 1 - X 
Mg X S : MnS pellet and the forming conditions of the 
emission layer 4 to be the most suitable, such thin film 
EL element with high luminance, less pixel destruction, 
stability and high reliability shall be obtained. 

[0069] 

[Implementation example 2] 

Concerning the other implementation examples of the 
invention, the explanations shall be made following 
Figiure 7 and Figure 8 as follows. For convenience, the 
same materials as the ones in the abovementioned 
implementation example 1 shall be used, and same 
symbol and the explanations shall be left out. 

[0070] 

The Zn 1 - X Mg X S : MnS emission layer shall have 
another problem besides the abnormal growing point 
from the abovementioned MgS crystal producing. 
Compared to the existing thin film EL element which 
shall have the ZnS : Mn emission layer, the emission 
starting voltage is high. 

This is because there is a higher band gap of the Zn 1 - 
X Mg X S of the main material, and also because the 
forming is performed at a relatively low temperature of 
the deposition substrate temperature in order to control 
the abnormal growing points, and therefore, the 
crystallization of the emission layer is not so preferable. 

[0071] 

As shown in Figure 7, in order to solve the problem, the 
thin fihn EL element 20 of this unplementation 
example shall have the laminated emission layer 7 of 
the thickness of 700nm of the double layer structure of 
the bottom layer 7a which is made of ZnS or ZnS : Mn 
at the lower part of the emission layer 7b which is made 
of Zn 1 - X Mg X S : MnS instead of having a single 
emission layer for the thin fihn EL element 10 of the 
previous example, and other structures shall be the 
same as the thin film EL element 10. 

[0072] 

Concerning the thin fihn EL element 20, if the bottom 
layer 7a is composed of ZnS : MnS, such bottom layer 
7a shall also emit. Also, for the emitting purpose, a 
single Mn or Mn compound such as Mn F2, etc. instead 
of MnS can be used. 

[0073] 

Next, the manufacturing method of the thin film EL 
element 20 shall be explained. Firstly, using the 
manufacturing method of the previous example 1 , the 



rear electrode layer 2 and the first insulation layer 3 
shall be formed in sequence on the glass substrate 1 . 

[0074] 

Next, using the EB deposition technique, heating the 
substrate (glass substrate 1, rear electrode layer 2, and 
the fust insulation layer 30 up to 225 °C, then the ZnS : 
MnS pellet or ZnS shall be pasted on the substrate, 
which means to place them on the first insulation layer 
3 by the deposition technique, and the bottom layer 7a 
is formed by the designated thickness. 

[0075] 

MnS shall be added to make the Mn density in the 
source pellet to become the 0.15 at%, and a temporary 
bake at 1000 °C in the hydrogen sulfate is needed. 
After that, such mixture, which is temporarily baked, 
shall be pressure molded to make it into a pellet shape, 
then shall be baked at 1050 °C for one hour. By doing 
this, the Zn 1 - X Mg X S : Mn pellet shall be obtained. 



[0076] 

Further, performing the EB deposition, heating up the 
substrate (glass substrate 1, rear electrode layer 2 and 
the fu*st insulation layer 3, and the bottom layer 7a), 
placing the Zn 1 - X Mg X S : Mn pellet to the 
substrate to the designated temperature, which means to 
paste on the bottom layer 7a by deposition and the 
emission layer 7b shall be formed by the designated 
thickness. 

[0077] 

Further, the Zn 1 - X Mg X S : Mn pellet for creating 
the emission layer 7b shall be adjusted using exactly 
same method as the Zn 1 - X Mg X S : Mn pellet which 
is used to form the emission layer of the thin fihn EL 
element 10 of the previous example 1. Also, the 
deposition substrate temperature for the Zn 1 - X Mg X 

5 : Mn pellet shall be the same as the manufacturing 
method of the previous implementation example. 

[0078] 

Following the method of the previous implementation 
example of the thin fihn EL element 10, after the 
second insulation layer 5 is formed, the laminated 
emission layer 7 shall be annealed at 630 °C in a 
vacuum atmosphere for one hour together with the 
second insulation layer 5, then the transparent electrode 

6 shall be formed in sequence, and by doing this, the 
thin fikn EL element 20 shall be obtained. 

[0079] 

In the thin fikn EL element 20, by having the bottom 
layer 7a, the emission starting voltage shall be 
controlled to be a low voltage. The reason is as follows. 



The bottom layer 7a is composed of ZnS or ZnS : MnS 
which means because the MgS doesn't exist, MgS 
crystal producing shall not occur, therefore, the 
deposition can be performed at the most suitable 
deposition substrate temperature for the ZnS crystal 
which is 225 **C. Because of this, even the film 
thickness of the bottom layer 7a is thin, and it shall be 
considered as an efficient fihn with a good 
crystallization. 

[0080] 

Also, on the surface of the ZnS crystal which shall have 
good crystallization, well-oriented surfaces of the single 
P-ZnS (1 11) are arranged in a well-regulated way. 
Therefore, when the Zn 1 - X Mg X S : Mn pellet is 
pasted to the bottom layer 7a by the deposition 
technique which is much more efficient than having 
such Zn 1 - X Mg X S : Mn pellet pasted directly to the 
substrate (glass substrate 1, rear electrode layer 2, and 
the first insulation layer 3), it shall obtain a better fihn 
with good crystallization. 

[0081] 

As a result, leaving the total film thickness of the 
bottom layer 7a which is composed of ZnS : MnS 
(hereinafter referred to as ZnS : MnS bottom layer 7a) 
and the emission layer 7b which is created on top of it 
as 700 nm, when the thickness of the ZnS : MnS bottom 
layer 7a changes, as shown in Figure 8, the emission 
starting voltage of the thin fihn EL element 20 shall 
decrease accordingly together with the increase of the 
thickness of the ZnS : MnS bottom layer 7a. 

[0082] 

Therefore, from Figure 8, Firstly, there are huge 
differences of the emission starting voltage between the 
thin fihn EL element 20 which shall have the ZnS : 
MnS bottom layer 7a and the thin fihn EL element 10 
which doesn't have the ZnS : MnS bottom layer 7a, and 
by inserting the ZnS : MnS bottom layer 7a under the 
emission layer 7b, the emission starting voltage of the 
thin fihn EL element shall become remarkably lower. 

[0083] 

For example by having the ZnS : MnS bottom layer 7a 
of 100 nm thick, the emission starting voltage of the 
thin fihn EL element 20 shall become 195 V which is 
25 V lower than 220 V which ZnS : MnS bottom layer 
7a is not placed there. Also, by makmg the ZnS : MnS 
bottom layer 7a of 200 nm thick, the emission startmg 
voltage shall become 185 V which is 35 V lower than 
the 220 V which ZnS : MnS bottom layer 7a is not 
placed there. Also, when the thickness of the ZnS : 
MnS bottom layer 7a exceeds 200 nm, the emission 
starting voltage shall become lower when the thickness 
of the ZnS : MnS bottom layer 7a gets larger. 



[0084] 

As stated, when the thickness of the ZnS : MnS bottom 
layer 7a increases, the emission starting voltage shall 
become lower. Therefore, the thickness of the ZnS : 
MnS bottom layer 7a shall be at least 100 nm, but the 
thicker the better. 

[0085] 

However, if the thickness of the ZnS : MnS bottom 
layer 7a becomes more than 200 nm, the wavelength of 
the whole laminated emission layer 7 shall be longer by 
the emission from the ZnS : MnS bottom layer 7a , such 
shortening wavelength effect shall become lower, that 
is the main purpose of using the emission layer 7b. 
Because of this, the thickness of the ZnS : MnS bottom 
layer 7a shall preferably be less than 200 nm. 
Therefore, the thickness of the ZnS : MnS bottom layer 
7a shall preferably be within the range of between 100 
and 200 nm. 

[0086] 

Both the thin fihn EL element 10 and 20 of the 
implementation example 1 and 2 can be applied to a 
thin film EL display panel which is one of the flat thin 
style displays. Therefore, for example, they can be 
made into 2-color display multi-color thin fihn EL 
display panels of red and green by creating a red and a 
green filter at the crossing point of each band style 
electrode of between each band electrode and the 
transparent electrode layer of the rear electrode layer on 
the surface of the transparent electrode layer 6, 

[0087] 

[Effectiveness of the invention] 
It is concerning the manufacturing method of the thin 
film EL panel which shall have an emission layer that 
either Mn or Mn compoxmd is added for emission for 
the main body which is composed of Znl - X Mg X S : 
Mn(or Mn compound), and makes an emission layer by 
performing a deposition technique using the pellet on 
the substrate, and the Mn density of such pellet is 
within 0.1 to 0.2 at%. By this, it is possible to produce 
the thin film EL element which shall have a high 
luminance emission layer of Zn 1 - X Mg X S : Mn (or 
Mn compound). 

[0088] 

The manufacturing method of the thin film EL element 
which is mentioned in Claim 2, that is concerning the 
manufacturing method of the thin fikn EL panel, which 
is mentioned in Claim 1 has a feature of performing a 
deposition technique using the abovementioned pellet 
by heating the abovementioned substrate to 
temperatures between the range of 250 to 275 °C or 150 
to 200 **C. Following the above method, it can prevent 
the lack and pixel destruction of the emission layer, and 



decrease the number of abnormal growing points which 
shall occur from producing the MgS crystal due to the 
deposition of the Zn 1 - X Mg X S : Mn pellet which 
shall be performed at the substrate temperature of over 
275 °C and between 200 °C to 250 °C which makes 
well-oriented strong ability. 

[0089] 

The manufacturing mediod of the thin fihn EL element, 
which is mentioned in Claim 3 that is concerning the 
manufacturing method of the thin film EL panel, which 
is mentioned in Claim 1 or 2 has a feature of 
performing a deposition technique using the 
abovementioned pellet on the bottom layer, after 
forming such a bottom layer, which is composed of 
ZnS, and Mn or Mn compound, is added to the ZnS on 
the abovementioned substrate. As a result, the emission 
starting voltage of the thin fihn EL element shall 
decrease. 

[0090] 

The manufacturing method of the thin film EL element, 
which is mentioned in Claim 4 that is concerning the 
manufacturing method of the thin film EL element, 
which is mentioned in Claim 3, has a feature of having 
the thickness of the abovementioned bottom layer 
within 100 to 200mn. Following the above method, by 
making the thickness of the abovementioned bottom 
layer more than lOOnm, such emission starting voltage 
of the thin film EL element shall decrease sufficiently. 
Also, by making the thickness of the abovementioned 
bottom layer less than 200nm, it shall prevent the 
wavelength of the thin film EL element to become 
longer. 

[0091] 

Therefore, the other manufacturing method of the thin 
fihn EL element shall be, in order to accomplish the 
abovementioned fourth purpose, having the X value of 
composition of the abovementioned pellet within the 
range of 0.1 to 0.32, forming an emission layer by 
performing the deposition technique using the pellet 
which shall have tiie main material with the Zn 1 - X 
Mg X S : Mn with Mn or Mn compound added. 
Following the abovementioned method, it shall be 
obtained to create the thin film EL element which shall 
have high luminance Zn 1 - X Mg X S : Mn (or Mn 
compound) by forming the emission layer by 
performing the deposition technique using the pellet of 
X value within 0.1 to 0,32 which is composed by the Zn 
1 - X Mg X S : Mn with Mn or Mn compound added. 



[Simple explanation of the figures] 
[Figure 1] 

It is a cross section view of one implementation 
example of the thin fihn EL element concerning this 
invention. 

[Figure 2] 

It is a diagram to indicate the changes of the peak 
wavelength of the abovementioned thin film EL 
element in accordance with the changes of the Mg 
composition ratio X of the source pellet. 

[Figure 3] 

It is a diagram to indicate the changes of the emission 
luminance of the abovementioned thin film EL element 
in accordance with the changes of the Mg composition 
ratio X of the source pellet. 

[Figure 4] 

It is a diagram to indicate the changes of the Mn density 
of the abovementioned thin fihn EL element in 
accordance with the changes of emission luminance of 
the source pellet. 

[Figure 5] 

It is a diagram to indicate the changes of crystallization 
of the emission layer of the abovementioned thin fihn 
EL element in accordance with the changes of the 
deposition substrate temperature of the source pellet, 
and 

(a) shows the changes of the number of abnormal 
growing points, and 

(b) shows the changes of X-ray diffraction 
intensity. 

[Figure 6] 

It is a diagram to indicate the changes of each 
component amoimt of the abovementioned thin fihn EL 
element in accordance with the changes of the 
deposition substrate temperature of the soiu^ce pellet. 

[Figure 7] 

It is a cross section view of another implementation 
example of the thin film EL element concerning this 
invention. 

[Figure 8] 

It is a diagram to indicate the changes of emission 
starting voltage in accordance with the changes of the 
thickness of the ZnS : MnS bottom layer of the thin 
film EL element of the abovementioned other 
implementation. 

[Explanation of the symbol] 

1. Glass substrate 

2. Rear electrode layer 



3. The fu-st insulation layer 

4. Emission layer 

5. The second insulation layer 

6. Transparent electrode layer 

7. Laminated emission layer 
7a. Bottom layer 

7b. Emission layer 

10. Thin fihn EL element 

20. Thin fihn EL element 
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[Figure 1] (upper left) 

[Figure 2] (upper right) 
Y-axis: Peak wavelength (nm) 
X-axis: Mg composition ratio X 

In the diagram: 

PL of the source pellet (upper line) 

EL of the thin fikn EL element (lower line) 

[Figure 3] (middle, left) 

Y-axis: Emission luminance (cd /ml) 

X-axis: Mg composition ratio X 

[Figure 4] (middle, right) 

Y-axis: Emission luminance (cd / m2) 

X-axis: Mn density of the source pellet (at%) 

[Figure 5] (bottom 2) 
(a) 

Y-axis: Number of the abnormal growing point 
X-axis: Deposition substrate temperature (°C) 
(b) 

Y-axis: X-ray diffraction intensity (a.u) 
X-axis: Deposition substrate temperature (°C) 



